We present the first measurements of absolute branching fractions of Ξ 0 c decays into Ξ − π + , ΛK − π + , and pK − K − π + final states. The measurements are made using a data set comprising (772 ± 11) × 10 6 BB pairs collected at the Υ(4S) resonance with the Belle detector at the KEKB e + e − collider. We first measure the absolute branching fraction for B − →Λ Half a century after the theory of Quantum Chromodynamics (QCD) was developed, understanding the non-perturbative property of the strong interaction still remains a challenge. Weak decays of charmed hadrons play a unique role in the study of strong interactions, as the charm mass scale is near the boundary between perturbative and non-perturbative QCD. The charmed-baryon sector offers an excellent laboratory for testing heavy-quark symmetry and lightquark chiral symmetry, both of which have important implications for the low-energy dynamics of heavy baryons interacting with Goldstone bosons [1] .
In exclusive charm decays, the heavy-quark expansion does not work, and experimental data is needed to extract non-perturbative quantities in the decay amplitudes [2] [3] [4] [5] . Decays of charmed baryons with an additional quark and spin of 1/2 provide complementary information to that of charm-meson decays.
Unlike in the charmed-meson sector, where D 0 , D + , and D + s decays are all well-measured, in the charm baryon sector only Λ + c absolute branching fractions have been measured [6, 7] . Thus, the branching fractions of Ξ In charmed-baryon decays, non-factorizable contributions to the decay amplitude are important, and a variety of models have been developed to predict the decay rate in such processes [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] . For example, the B(Ξ 0 c → Ξ − π + ) has been predicted to be 0.74% or 1.12% [15] , (2.24±0.34)% [16] , and (1.91±0.17)% [17] . Experimental information is crucial to validate these models as well as to constrain the model parameters.
The
to be 1.07 ± 0.12 ± 0.07 and 0.33 ± 0.03 ± 0.03 [18] , respectively. The decay Ξ 0 c → pK − K − π + plays a key role in many bottom-baryon studies at LHCb [19, 20] . The decay
, which proceeds via a b → ccs transition, has a branching fraction predicted to be of the order 10 −3 [21] . However, this has not been measured because the absolute branching fractions of Ξ 0 c are unknown. The measured product branching fractions are B( 
For these measurements we do not reconstruct the recoiling B + decay, as the signal decays are fully reconstructed. Dividing these product branching fractions by B(
. This analysis is based on the full data sample of 702.6 fb −1 collected at the Υ(4S) resonance by the Belle detector [26] at the KEKB asymmetric-energy e + e − collider [27] . The detector is described in detail elsewhere [26] .
To optimize signal selection criteria and calculate the signal reconstruction efficiency, we use Monte Carlo (MC) simulated events. Signal events of B meson decays are generated using evtgen [28] , while inclusive Ξ 0 c decays are generated using pythia [29] . The MC events are processed with a detector simulation based on geant3 [30] . MC samples of Υ(4S) → BB events with B = B + or B 0 , and e + e − →events with q = u, d, s, c at √ s = 10.58 GeV are used as background samples. To select signal candidates, well-reconstructed tracks and particle identification are performed using the same method as in Ref. [31] , as well as the Λ → pπ − and K 0 S → π + π − candidates [31] . For the inclusive analysis of the Ξ 0 c decay, the tagside B + meson candidate, B + tag , is reconstructed using a neural network based on a full hadron-reconstruction algorithm [32] c signal events is extracted by performing an unbinned two-dimensional maximumlikelihood fit to the M bc versus ∆E distributions. For the M bc distribution, the signal shape is modeled with a Gaussian function, and the background is described using an ARGUS function [33] . For the ∆E distribution, the signal shape is modeled using a double-Gaussian function, and the background is described by a first-order polynomial. All shape parameters of the signal functions are fixed to the values obtained from the fits to the MCsimulated signal distributions. The fit results are shown in Fig. 3 .
We obtain N Ξ − π + = 44.8 ± 7.3, N ΛK − π + = 24.1 ± 5.5, and N pK − K − π + = 16.6 ± 5.4 signal events with statistical significances of 9.5σ, 6.8σ, and 4.6σ. Using the efficiencies calculated from MC simulation, we obtain B(
. There are several sources of systematic uncertainties as listed in Table I . The reconstruction-efficiencyrelated uncertainties include those for tracking efficiency (0.35% per track), particle identification efficiency (0.9% per kaon, 0.9% per pion, and 3.6% per proton), as well as Λ (3.0% [34] ) and K 0 S (1.6% [35] ) reconstruction efficiencies.
Assuming that all the above sources of systematic uncertainty are independent, the reconstruction-efficiency-related uncertainties are summed in quadrature for each decay mode, yielding 4.0-8.4%, depending on the specific decay mode. For the four branching-fraction measurements, the final uncertainties related to the efficiency of the reconstruction are summed in quadrature over the two reconstructedΛ Table I are assumed to be independent and thus are added in quadrature to obtain the total systematic uncertainty.
In summary, based on (772 ± 11) × 10 . The first two are consistent with previous measurements [23, 24] with improved precision. Our results supersede previous ones from Belle [23] 
